Asymmetric synthesis followed by transmembrane movement of phosphatidylethanolamine in rat liver endoplasmic reticulum.
Studies with phospholipase C have indicated that two-thirds of the phosphatidylethanolamine of rat liver endoplasmic reticulum is located in the inner leaflet of the membrane bilayer. Phosphatidyl[14C]]ethanolamine is synthesised in microsomes incubated with CDP[14C]ethanolamine. Using phospholipase C as a probe we have observed that the labelled phospholipid is initially (1-2 min) concentrated in the "outer leaflet' of the membrane bilayer. The specific activity of this pool of phosphatidylethanolamine was 3.5 times that of the inner leaflet. If, however, the microsomes were opened with 0.4% taurocholate or the French pressure cell to make both sides of the bilayer available to phospholipase C, the phosphatidylethanolamine behaves as a single pool for hydrolysis. On longer incubation, up to 30 min, with CDP[14 C]ethanolamine the specific activity of the outer leaflet phosphatidylethanolamine becomes close to that of the inner leaflet. In chase experiments, in which microsomal phosphatidylethanolamine was labelled by incubation with CDP[14 C]ethanolamine for 1 min, the reaction stopped by addition of calcium, and the microsomes isolated by centrifugation and reincubated, labelled phosphatidylethanolamine was transferred from the "outer leaflet' to the "inner leaflet', so that both were equally labelled. These observations suggest that phosphatidylethanolamine is synthesised at the cytoplasmic leaflet of the endoplasmic reticulum and subsequently transferred across the membrane to the cisternal leaflet of the bilayer. Transmembrane movement is apparently temperature-dependent and independent of continued synthesis of phosphatidylethanolamine.